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TEA UOOTS. 


DISEASE IN TEA ROOTS, 


Watt & Mann, (Tlie Pests mni Blight of the Tea Plant 1D03) 
referred to two <l leases of tea roots^ but, no mention of llie 
seriouHness of tlie diseases was made. It wiaild seem tlierefore 
that at that time root <liscases inid not demtmde<l the attention tliev 
merit today. The loss due to root diseases has always been great 
ami it was one of the first things to whieli tim smtlioi-’s atten- 
tion was drawn on his arrival in India. On almost every section 
on every garden there we^*e bushes dying (mt here and there. 'I'he 
loss amonnted to millions of buslies every year. It is dilficult to 
estimate the cash value of a tea hush hut it ean l)e imagined tliat tlie 
annual loss of money was very large indeed. One of the large 
agency iioiises in C/dcnttti collected statistics from their gardens 
and decided that it would pay tlieiri to allow as much as sixty 
rupees ])er a^re fur ore vent, vc measures against root disease in 
young tea at the time of planting. Strangely enough comparative- 
ly few planters realise<l this and attempts at remedial treatment 
were in most cases only half hearted. 

Asa general rule the tea has .sufrere<l most from root diseases 
in districts which were f)rigimdly under heavy forest. The Dooars 
and Terai seem to be the worst alFt-cteri anti tin* districts along the foot 
hills of the mountains are generall y jnore severel y attacked I Inin 
those out in the open plains. This is probably due to tlie forest 
being heavier near the hills. 


tois duo to root 

diitaia 


Oiilribution. 



TEA HOOTS. 


The relation of 
the caueative 
fungi to ‘.he toil. 


The reeietance of 
host plant*. 


P*retent position 
in reg;ard to root 
(iisraie 


Some fun^i, e.g., Hymenochrtete noxin, ThyradaHa tarda 
aiitl Ustulina zonata are most destructive on sandy soils. Indeed 
llymenochaete noxia luis onls^ been found on sandy soils. HoseU 
linia Sp, and SfjhneroHilbe repens iiave only been noticed on stiflF 
soils. It would seem therefore that there is a definite relationship 
between the causative fungus and the soil iu which the host plant 
is growing. 

In most cases it aiipoars tijat the host plant is capable of 
resisting the attack of a root fungus and under good conditions an 
infected host plant may be able to prevent the fungus from causing 
mucli damage. This has liappened iu the case of many of the 
artificial innoculations carricil out at Tocklai. 

The present ])osilion in regard to root disease in North-East 
India is very satisfactory. As s(M)n as tlie planters were shown the 
seriousness id these diseases atid tiie ease with which they can be 
treated a campaign wa.s made igaitr^t them. One garden, wliere 
formerly as many as 12,000 iicath^ occnrrtMl in one year (1912) 
from liyineriorlnti'ie noxia is now practieidlv free from that disease. 
Many other gnrdtms, formerly badly infeeied, now have the diseases 
wt‘ll in hand. The large numbers of tlead bushes still being 
received at IVx klai ^.Ihovs that root diseases are still [)revaleiit Imt 
thev are now being treated in a scieutitic way and have ceased to be 
cause fin* serious alarm. Tiie life liistorie.s of ihe fungi whicli cause 
all the common tv^ot diseases have been worked out in this labora- 
torv, and the results of our observations are given in the following 
pages. Tlie author has tried to avoid the use of technical terms 
and descriptions. Tlie purely technical investigations which have 
led to the conclusions given in tliis ])amphlet will j^robaldy be 
published later elsewliere. 



HOW Tb IDENTIFY THE COMMONER ROOT 
DISEASES OF TEA, 


The following? descriptions refer to the appearance of the dead 
root immediatel}’ after the dentli of the plant. If examituition be 
delayed other fungi may mask the one which caused <leath. 

External api'Earantk of the root— 

1. Very rough with soil attached to 

it by a felt ... ••• IJymrnoohnete lio.rio. 

2. Rongli hut with no soil attached Vsiulinn zonnta. 
d, Smooth with thin strands- 

white mycelium turning smok\' 
black with age ... ... UosAlinia hothvin^i, 

4. Smooth sometimes wrinkled, of 

purplish colour ... ... Sphiero^^filhe repenfi. 

0. Smooth and appareiifly normal ... Thyrnddrui tarda, 
ISTEItNAf. Ari'KAFANrE l>r niE HOOT— 

If the hark he peeded olf with a knife so as to expose the wood 
tlie following appearances arc cliaracteristie 

White fungus spreading over tlie surface of the wood, 

1. (jrrowit)g in delicate fans ... / .s/w/n/a zonata, 

2. Tiiick strands radiating from 

cetitres like the arms of a star 
fish, colour changing with age 
to violet black ... ... ■ SpfuuroRttWe, repenx, 

3. Thin strands white changing to 

smoky black ... ... Ro^ellinia bothrina. 

Changes in the appearance of the wood. — 

1. Brown veins arranged like a 

honey-comb ... , , Hymenochaete noxia. 

2. Black veins irregularly arranged Untidina zmaia. 

3. Black streaks running longitudi- 

... ... Thyradarin tarda, 

4. Wood violet coloured and wet.., SiphaeroHilbe repem. 


foYne i 

f OOni'B 



TEA ROOTS, 


Orifiri Of iittackf. 


TrMtmont. 


Wherever the plants have been dead for some time, fructifica- 
tions of the fungi should be looked for and their appearance 
compared with the plates and descriptions given later. 

All the fungi which attack tea roots are capable of feeding on 
dead organic matter and it is not surprising to find that the origin 
of an attack of root disease in the case of ail except Uiyradaria 
tarda can generally be traced to a mass of decaying organic mutter. 
It is usually an old tree stump but may be a fence post, a wooden 
bridge, a piece of firewood from a cooly’s bundle or even a collec- 
tion of dead leaves in a shady place. Wood buried a few inches 
below the surface of the ground is more likely to carry infection 
than wood lying on the surface except in the case of I'hyradnria 
tardtt. Some trees seem to be specially liable to act as centres of 
infectir)!! for various root diseases ami are particularly dangerous, as 
they may show no signs of ill health for years after they have 
become infected. The Neem {^Melia azadirachtcd^ Silver oak 
{Grevillea robusta)^ 15helawa (Sem^nirpus aiuu^ardium) and Jack fruit 
(Artocarpus Sp.) and various species of Jilri^thrina may be s[>ecia]]y 
noted. 

Other trees are only attacke<l by the fungi after they have 
died from otlier causes their rottirig stuiiifis acting us centres of 
infection. The presence of dead srmni>s and logs in the vicinity of 
living trees is sure to cause trouble and should be avoided as far as 
possible. It is analogous to tlie [>resence of de.ad animals in the 
neighbourhood of a dsvelling house. Unsatisfactory conditions of 
soil frequently account for attacks of Rosellinia and Sphaerostilbe 
repens while they probably make matters worse in the case of 
Ustulina zonata and the drainage should always be attended to, 
especially in stiff soils. 

The first thing to do on noticing an attack of root disease is to 
prevent the disease spreading. All the fungi commonly causing 
root disease except Ihy rad aria tarda are able to spread from root 
^to root below ground. It is tlisrefore advisable to isolate the 
infected roots by a trench. As the disease may have attacked other 
. bushes besides the ones already dead it is wise to dig a second 
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trench enclosing all the bushes adjoining the dead ones. Always 
throw the soil from the trenches inwards. The trenches sliould 
be left open. It is unneoessarv to fill them up, or dust thenij with 
lime as some people have l>een in tlje habit of doing. The dead 
roots shoultl l>e dug riglit our, all the small roots as well, It is not 
such a difficult operation if the soil round tlie roots is thrown 
through a coarse .sieve (say, one inch wire netting). The whole 
of the dead wood .should be burned straight away. This treatment 
suffices in the ca.se of (\<ti{l{na :onat(i and Hi/)7ienochaete no.via but 
in the case of Roselliuin Sj). and SphtterostUbe repen.^ the addition of 
lime to the soil is benehcial in making it les.s acid and more friable. 
In the case of 'IJiynuinria tarda the trenches arc unnecessary as 
the disease docs not spread below ground. 

At one time it was thoitghf beiudirial to treat tlio soil with a 
mixture of .sulphate of ammorjia and lime. Tiiis ha.s l)<*en found 
to be beneficial but uniiecessary. Iti view of the bigfi price of 
.sulphate of ammonia this treatment slionld be abandoned, and we 
no longer recommend it. If all the dt'ad woo(i be removed tlie 
fungi are soon unable to (’ause further damage. 



Hymenochaete noxia^ Berk. 


Hittory of tho 
fun^ui. 


Dlitributlon. 


Symptomt of in 
stuck. 


The fungus which causes this disease is very common through- 
otit the East. It was found in Samoa as a parasite causing con- 
siderable damage to bread fruit trees over 20 years ago It was 
described as a serious disease of tea in Ceylon, by Fetch. It also 
commonly attacks Rubber, The fungus is common throughout 
tropical Asia and it has also been reported in the West Indies and 
Nigeria. It would seem therefore to be found throughout the 
tropics, It is a very serious root disease of tea in North-East 
India. 

It is especially prevalent on sandy soils in the Dooars and 
Tcrai and is the commonest root disease in all the districts 
which border the Himalayas. It some time.s occurs on red bank 
soils but it is not so common on them as Ustuhna zonata. The 
sandy flats alongside the rivers are very badly attacked. It is not 
so prevalent in the other districts but is to be found in all. 

As a general rule the first intimation a planter gets of an 
attack of thi.s disease is the sudden death of two or three bushes 
adjoining one another. Sometimes as many as twenty will die out 
within a week. There is nothing in the stems and leaves to indi- 
cate the presence of fungus disease. As the death of the bushes 
frequently takes place after heavy rain during which thunder 
storms may have occurred it was frequently ascribed to the action 
of lightning. If however the roots of the bushes are dug up they 
will be found to be coated with brown crust which cements sand and 
stones to the roots. This may have taken many daj.s to develop. 
The crust is formed of the mycelium of the fungus, which is cream 
coloured at first but changes to brown sometimes black later 
oil, If the bark of the root be removed the wood w’ill be seen to 
be marked with thin russet-brown lines which anastomose fre- 
quently. The lines define the limits of successive periods of growth 
of {the fungus. They are cells filled with brown gum secreted by 
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the plant, possibly in m effort to check the progress of the disease. 

Later on the wood between the plutes is entirely consumed le ving 
a brown honeycomb. This stage dix's not nsnally occur until the 
plant has been dead sometime. Tlie death of a few bushes is 
is usually a forerunner of many ileaths at the same place. Ring 
after ring of ]>lants the out and if the disease is not checked acres 
of tea may be destroyed in a few vears. In some cases the writer 
has seen as much as twenty acres of tea killed out in one patch. 

Fortunately tlie disease does not spread very rapidly from bush to 
bush ; but, as it generally takes. some months for an infected bush to 
<Iie, a consideral)lo number of plants in the neiiriiboiirhood of the 
dead hush may be Infected and he spreading infection for a long 
time before the presenee of the disease is suspected. 

*1 he oiMgiu the attack ot this disease is in most oases easily Origin »n(j 
traceable to a piece of rotting wood. It may he an old fence post, 
a tree stump, or some old log. The bdlowiug trees are specially 
liable to act as centres of infection : — 

Grevillea rolnti^ia (Silver oak), 

Mesua ferrea (Nalior), 

Erydinna indica (Dadnp), 

Cassia sp. (Sonaru etc.), 

Melia (Neeiu), 

Stmecarpus annrart/iwn (marking nut tree, Hhelawa). 

These trees cause no offence as long as they are healthy but when 
they are diseased or cut down tlieir roots are almost invariably 
attackeil by this fungus. All sticli trees should be removed and 
their roots <iiig out to at least 2 feet l)elow the surface of the soil. 

The disease spreads underground from root to root but is Jiot capable 
of growing through the soil alone. 

A microscopic examination of the tissues of tea roots killed by 
this disease shows that the mycelium of the fungus first of all 
attacks the bark cells and spreads from there to the wood and pith. 

It avoids the growing layers at first. 

The fungus rarely fruits in Xorth-Eust India. The writer 
has found only one specimen of the fruit body (immature) on tea 
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SO far. The fructification i.s a brown plate of mycelium adhering 
to the collar just above the soil. Another immature fruitbody 
fonned on a piece of guiiiiy bag in which u diseased bush had been 
[)acked. 

This fungus lias been succesafuily grown in pure culture in 
the Tocklai laboratory but lias never firoduoe'l any fructifications, 

Kepeatod attempts have been made by us to inuoculate living 
roots with mycelium obtained from pure cultures but they were all 
unsuccessful. It was (Uily found pos.sible to obtain successful 
innoculatioiis by tying pieces of dead wood previously innoculated 
witli the mycelium of the fungus to the roots and then covering 
tliem up with the soil. The bushes did not tUe although the fungus 
grew satisfactorily for a time. 

Bushes attacked by this disease should be surrounded im- 
mediately l>y a trench deep enough to isolate their roots from 
contact with those of their apparently healthy neighbours. To 
mak«‘ sure of matters a second trtMich should be dug round the ring 
of bushes immediately adjoining tlie dead ernes. The dead plants 
sliould then be dug out, all the soil should be passed through a 
sieve about an inch mesh so that all the small roots are removed. 
As the soil i.s always sandy this is not a difficult operation. It is 
very important that this be done as the fungu.s will live on dead 
wood for many years I'lie tlend wood should be burned. If the 
soil is acid the acidity should be corrected by applications of lime 
as an acid soil is found to favour the disease. No other treatment 
is usually necessary. 



fiosellinia boihrina, fB, & iir.) Sacc. 


The Roselh)iia is i\ lar^^e one ami there is no doubt 

that more tljaii one species attack U^a, rnfortunaielv the s[>eeies 
atUckinit tea Jo not fruit reieiily hence it iias been iinpossii>Ie to 
identify them witl\ cenainty. 'I'he frnetitications of one Hosidlinut 
a tucking tea in Darjeeling were found for the tirst time last year 
and enabled the disease to be iden tided as RosclUnia iMitliriiia. 
Roselhnia hothiiua is a common fungus in the tropics. It bus 
been reported as a saprophyte on d(*ad trees in many places and has 
been observed as a parasite on tea in ('eyloii. 

It seems to cause most damage on the stillVr soils esj)ecially 
under excessive shade. It is not however condiied to slmdv places. 
It is most cotnmon on gardens in the West of Darjeeling but a 
few specimens have been reccivcal from gardens in Uf)p(T Assam. 

The fungus generally attacks the bush at the collar, comjiletely 
ringing it. The plant usually attempts to |■ef>air tlm in jury by 
swellitjg above the disi^ised portion and sending out rootlets. 
Sometimes the injury is repaircsi but usually the ring(ul stems die 
down. As !i general rule the fungus does not spread tnuch either on 
tlic roots or stems. It fre(juently dies away after causing tiie death 
of the stem leaving no trace to give a clue to the cause of the 
injury. The fungus is easily seen in its active state. It forms 
white threads which turn smoky black with nge. These threads 
adhere to the outside of the bark of the stems and roots and here 
and there penetrate to form stars between the growing layers and 
the hard wood. 

The fructifications are produced sometime after the commence- 
ment of the attack. One kind appears usually oii the steins a 
little above the badly iMjure<l portions. This consists of short 
erect bristle-like stalks, produced in clusters, .so a.s to give a velvety 
appearance to the surface. The stalks are branched above, each 
branch bearing colourless unicellular narrow oval spores, which 
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form a white or greyish powder oa the surface. A secohd kind of 
fructification is produced on dead stems usually among the stalks. 
This consists of clusters of round black grains, like shot, each about 
1/10 inch in diameter. Tiiese are spherical flasks. They contain 
another kind of spores. 

The origin and Tlic funcMiH rreiicrallv Originates in accumulations of dead 

progreaa of the . ^ 

leaves 8]>reading from tlicin over the surface of the soil. The 
fungus attacks the growing layers and medullary rays. It some- 
times attacks the wood after the death of the host plant. The 
fungus under favouralde circumstances may spread with remarkable 
ra[)idity. In dull damp weather it i.s possible to watch the strands 
of mycelium growing with the naked eye, 

Tr*>atment. It is an easv disease to cure if taken in time. The first thiiio* 

’ o 

to do on noticing ait attack is to remove all dead leaves and twif^s 
from tlic soil surface. Afterwards lav bare the collars of .all the 
plfints rouml the disease<l ones. Next cut away and burn all the 
diseased portions of the infected plants. Spray them with lime sulphur 
solution or any other good fungicidal solution. Finally fork two 
pouiids of slaked lime into the topmost three inches of every square 
yard of soil in the infected area. If the above treatment be carried 
out promptly the dist'ase will be prevented from spreading and the 
diseased bushes will generally come awav again from their collars. 





UsiuUna zouata, (Lew) Sftcc. 


The fnntriis was first ilesciilwii by L^^vcille as Sphaena^ HUtoryofth# 

. . , r • fungus. 

zo?iata. In 1882 it was rtnlescribed in Saccanlo as Ustulina 

zonata. It has lon^^ been known as a coinmon purasitio and 

saprophytic fungus in the tropics. Petoh in his Circular on the 

root diseases of tea asserts that it Is the coininonost root disease 

of tea in Ceylon. In 1911 it was observed by the writer to be 

very coinnion in the tea districts of North-East India. It was 

notc<I in 1013 l)y Sharpies to be causing a serious stem disease of 

rubber in the Fedei’ated Malay States. 


This disease is one of the coniinonest root diseases of tea in Distribution. 
Nortii-East India. It is more frequent on sandy soil than on clay 
but it is not unknown on stiff silty soil. 


Pushes attacked by this dusensc usually present an unhealthy 
appearance for a week or two before their death. Death comes 
suddenly often during every wet weather when the vitality of the 
plant is low. About the time the plant dies a soft white plate 
J — 3 inches in <liameter forms on the bark of the collar. This 
plate may adhere to the collar or bend away from it like a bracket. 
Tlie colour changes to black later and small dots appear in regular 
lines over the surface. At the same time the plate becomes brittle 
like charcoal. The external appearance of a diseased root is not 
characteristic but if the bark be removed the wood will he found 
covered with beautiful delicate white fans of mycelium which 
extend into the live portions of the tissues. In the dead portions 
the extreme edges of the fans are marked by a thin black line 
which extends some distance into the dead wood. 

The fungus first attacks the cortex and then the growing 
cells of the cambium extending into the medullary rays. The 
fungus does not feed on the lignified tissue in the early stages 
of the attack. At intervals the mycelium of the furjgus agglo- 
merates to form black plates. The edges of which arc seen as the 
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Artificiaf 

inoculations. 


T reatment 


black iii.cs wh<'ti*tiie wood is cut. These thin black lines must not 
be takcfi characteristic as similar lines are produced by other 
fun^d. The tine fan-like plare^ of white inycfdium whicli spread 
over the wood beneath the hark diti'er in appearance from those 
prodN<a‘d bv anv of tlie other root fun^d of tea and may be 
condrien-l diaracrerist ic of the disrate. The fructifications are 
I'ormeil caiiv in tin* atrack and coor.iiiiie to form after the death 
of tlielio.>t plant, diifo' are (ii-scribed above. The lirst staj^e 
pro(lnc(*s >j)(>rt,'s on ii> >in‘laoc. Latr*r another kind or spore i> 
produced in tiny cavitirs inside the fructification. The months 
of tli(*se cavities foiau black dots on the .sarfaec of the fnictification. 

d'he -i/a* of tlie* spores cc^n-espond with the ti-^oires given bv 
Mas, -(a*, id'tch and Sliarple> for specimens from Ceylon and the 
Ma]a\' Slates and lih.uu is n<j doubt that this fungus is identical 
with (he niie whij'h caii-es so much damage in those countries, ft 
i.- a I S') said to be present on tea in Southern India. 

Attenpas hich we have made infect hushes by spore in- 
oculations did not succeed but there Is no doubt that infection docs 
(ak(‘ place by means of .-pores as specimens have been received 
with the Fungus growing from dead snags and not in contact 
with the rout at all. rnnocularions whicli W(‘ have carried out 
on the routs of bushes bciow grounii using pure culttire.s growing 
on wood nr portions of (he niNavlium from pure cultures succeeded 
hut did not kill the plants inuoculated. It ivonld seem therefore 
that healthy plants are able to throw off the disease. 

'riie treat monr, of I'stnliaa is very .-imple. It is only 

nece.-sary to dig ii[> and burn all the roots of the dead bushes 
immediately (hey arc noticed. If it is lm[)Ossil)le to do this at 
once the dead bushes should be isolated by a trench to prev’^ent 
the di-ease spreading. It is hardly necessary to point out the 
desirabi lit y of removing^ and ns far as possible jireveiiting the 
formation of, dead snags. 
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SpIhtero^(iU>(^ Pi. Ot Ww 


'riie ftinuMis wa> MaintMl by luM-koh^y au<l Hrooino in Fn n^i 
(;f ( ’evil)!! in 187-'). TtU' iatiLT'iH was I'lMaaalt'ii as parasitii* on 
in (Vyliin in 11)1^7. In 1010 tln^ i'nn^ns was bosi'ribpii hv 
in a ( bronlar of t in- lo>\al Ib^tanii’ (i nakai. C\'\ Ion. It has 
ni>r liirii'‘iao b hmj ilesmtusl as a para-ifi* on {i*a. Las( \0!ir, in 
tin* t'oiii'O "t tin* aathoi-% ifivnsti^'aiion-; on tin* Inip^i wbirh at(a(‘k 
tv-a ta‘n!s, lilt* ro.»t s of a nniirht*r of ]MJ>ln‘s wlilnli Wtaa* sn|ijio.M*tl 
to li'iVv* bt‘t‘a kil;i‘'l li\‘ a watiM 1< riinbilton oi tin* soil wnit* 
obo‘rvt‘1 to b<> atta<‘kv>i bv a fnn^'tis wliinli lia-l not bct'ii notifial 
oil (oi bi'fttrn, I Inaa* Wt*rt‘ no t laua ifi'Mt ions jM't'stnil , (bilinrt's 

Wft’n ina'if from tin* niycnbutn of tiu* fnnmis ami on thnsn lln* 
tyninal frmaiiinaiioiis of Sjilnn*i-o>i ilbr naxais fornn*.!. Finilmr 
^jnM■inl^‘n^ of ilixaiM'il Ira roots wlii(‘li born tIu* frnntilicai ions in 
pr 'f;i>io|i Writ* <ibt;iin(''] lalnr. 1( was foiimi t)ii invnsi i^alion ibiit 

unlnaltiiv tea bimhn- 'jrowino- on a<-i*b stilV, IxnlU' draimxl soils 
Wt-rc \ frofjmaiti V altarkn.l b\' lliis (!i>nasc. 

it aimnai- to 1).* nmntn.n in all (li>.lri(ts wiirn* siiirablt*. 
''^’ 11 ‘iilnam ao- (.n-sriit. If has not so far Inaai obx-rvcd on wnll 
liia’incd soil. I 111* it-a L'ro\\iiit_j on ib^i shfl nku' soil wbinh is fn** 
'jn-aiiK ioiiti'l I t)uml tin* bast! tii Int'las in ( 'arbar and ba(ll\' draitp'd 
clay iiat- is oonni-ally altackttd to sonn* (*xtcnt by {\nt ilisnasi*. 

A bush attat'knd by tips dist^aso bxdvs sicklv, litnl rust ami 
otln.T tlisnascs wliich nsnally atvonijiaiiy dcbilltv t^ciicrally attack 
its leaves and st(‘ins. It tin*, busb bi! duo np tin* roots will bo 
b'uinl to presont a waft-rlourm,] appraraina*. Tin* roots also bavo 

a pocniiar spn*]} somot bint^^ like vim-ira,-. Tin* bark is a violet 

(.ojoni and umlcr tlir bark tiuck strands rjf funmis invccliiiin 
radiate starwi.^! over the wo,, ]. Tin*>o strands arc iismillv 
wln*n youm^ chanLnm^ to u ninki^h purple later. The* fruit bodies 
may not be present but the otfior cliaracinrlslics of tlm disease are 
so obvious that there is no ditiicultv in dia^mosing the disease in 
tlitdr absence. 


History of the 
fungus. 


Distribution. 


Symptoms of tht 
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TEA ROOTS. 


Origin «nd 
progreH of the 
diteate. 


Treatment. 


The attack usually originates in a stump of a tree*— frequently 
a Jack fruit— and spreads from there through the soil from bush to 
bush. The thick strands of mycelium are able to grow through 
the .soil like roots. The di.seasc thus spreads from root to root. 
Tlie bushes do not die at once. It probably takes some years to 
kill them. The disease is not alway.s fatal. The condition of the 
.soil is the determining factor. If the soil conditions are improved 
tl)e bu.shes freque fitly recover, and as the attack is slow the 
condition can be determined and remedied before the bushes die. 

There are two kinds of fructifications. They are produced on 
bark of the collar and expo.^ed jiortions of roots. The first form 
to appear consi.stsof .short red .stalks 1/12 — 1/3 inch long surmount- 
ed by a white hoa<l. Otln*r fungi produce similar fructifications 
but tiiey have smooth stalks while those of tlie fungus in question 
have hairy ones. The hairiness is lost to some extefit with age. 
The knob at the end is a mas.s of the hyphae resembling a l)rush. 
The spores are l)orne on tl\e eivls of the hyphae. The second 
form of fructification is pro<lnced later. It consists of number of 
small dark red fia.sk shapCMl bodies cro Waled together at the ba.ses 
of the stalk.s or at other places whenever the mycelium i.s expose<l. 

The fling us grows freely in pure culture hut so far no 
inocnlation.s have succeeded and it .seems proljahle thnt special soil 
conditions are ref|uired for infection to t^ke place, and that these 
cannot ho reproduced in the laboratory wadi our present knowledge. 

The treatment wdiich has so far been quite succes.sfnl is to 
surround the patch of sickly bushes by a trench deep enough to 
isolate tlfe roots of the disea.scd bushc.s from those of healthy ones 
and to open up the soil by trenches bet\veen each row* of bushes, mix- 
ing slaked lime w'ith the soil at the rate of four lbs. per sipiare yard. 




Thur'fhtvii fnnf't, IS.iiirr. 

T!u- r<M){ ilhi.vf imU'iI in (Ilf platf !,U';,'r iiumbvis nf iilaek ‘luti, cu itx 

"III I’riff. arij tliv fnK'litifati'iii-' nt tlic (inifu.-. 



Thyradaria tarda^ Banc. 


The disease caused by this fun[^us is sometimes known as 

die-back” Init this name is much more applicable to another 

disease caused by a species of Gleos^ponum, Another name is 
“ internal root disease.” The latter is the better name althou^di 
it is hardly fair to call it a root disease* The fungus which causes 
this disease is one of the most widely distributed saprophytes in 
the tropics. It seems to be everywhere. For instance wo notice 
that if a dead tea busli is left on the office verandah for a month or 
so it is almost invariably attiicke<l by it. As a parasite attacking 
living trees it is not so mucli in evidence but it seems capable of 
attackintr most woody tree.s under certain conditions. 

Owin^ to the extraordinary variability of tlic frnitin" stage of 
the fungus it has been given a number of dilferent names. It 

is only necessary to mention those by whiclt it has been known to 

tea planters, Wmtt and Mann call the fungus Diylodia up, and 
Fetch <lescribes it as Boiryodiplodia-theohromac Pat. Recently 
however Bancroft lias bronglit forward evidence to prove that 
Bolryodiplodia tJieohyomae Pat. is a stage of the fungus he has 
called Thyradarift tarda. From investigations on the diplodia 
disease in Nor tli- East India it is evident that it is caused by the 
sjune fungus, 

Thyrftdaria tarda is found as a parasite on tea in all the 
districts of North-East Indi;i. It is serious only on two or three 
gardens in Bislinath and the Dooars on very sandy st)il liable to 
drought. It is intere.stiug to note that drought Hucceediug the 
jwuning leads to increased atUicks of this disease on gardens where 
it is prevalent. The disease is [>ractically unknown on cleared 
fore.st land but it is fairly common on old grass land. 

A plant attacked by this disease at first shows no indication of 
disease except in a few cases where the veins of the leaves darken 
a little in colour. Suddenly without any warning the bush dies 


HUtory of lh« 
fungus. 


Identity of the 
fungus. 


Distribution. 



TEA HOiJTH. 


hj 

wirh nil icavcn attjiclicd just m-s though it ha<l been struck bv 
lightning. If the l)ush be dug up no sign of disease of the roots 
will b<j They af>pear to be quire normal. If the dead bush 

be allowed to dry for a day or two the whr)le of the roots will 
present a sooty appearance due to the presence of innumerable 
>[ii)r(‘s emerging from spfierical Cfivities which jn'otect th? spores 
whih- tlu'V niatiuxe If the I'owts and stems bt; split the wood will be 
fiHind t(j b(? a greyish colour very inueli as if it had been dipped in 
hiu<; black ink and allnwe*! To dry, 

Pro«rp<% of the Tlic futigtis attack's the pith aiid wooil of the stetjis and roots 

diseaBC ‘ 

and may h\e lor a long time in fho>e txnaiotts of the plant without 
app(‘aring frj cause ineoii veniciict'. It onlv titakes its presence 
kriown when it suddenly attacks the layers of active lissurs in the 
hushes. IVuning seetns to bring about the conditions retpiired 
at trad the futigus to these layers and as a rule tiie plant.s die shortly 
alter pruning. 

So far no inoculation (‘xperiments on tea in Xorfli-i'last India 
have stictMualed ami it stauiis probable that^the fungus can e)i\]\ attack 
plants under sperial eonditiops which we have not vet been ahhr to 
determiiuu One in V('stigator >ugg(‘sts that the fungus attacks the 
[>lants at in jut ies while tlie in jurtal port ions ata* (Irving. Pi>ssil)]v tlie 
tad, 'l{i^■e amonnts of air ami water in the tissm^s ar(‘ the determining 
(actors In infection, ft is howe\'m* ceitaiii that wliati^ver the con- 
ditions iavoiirahle to iiif'cctioii are they are f(U'tunateIv nor common 
in Morth-l‘]a>t India. 

Tre.itinent, 'fbo uiost satisf act^^*!' v treatment of the diseast' appears to be 

simply (he removal and destrii(‘ri(m of tlu^ disjaised hnshes. Pruning 
mi iidei'tcd areas should ho followed imimaliatelv bv an ap})lioation 
of tungicidal spray iluid to protect the wounds. Idme-sulphur 
solution app(>ars to be (]uite satisfactory f(H* this purpose. The soil 
should then he pnn ided with more orgaidc matter .so that it can 
hold more water ami the effects of drought will thus be reduced. 
It i.s no use trying to eradicate the fungus as it is too generally 
disd'ihtited. 







Ot/ter root diseases. 


Posiilos the fungi moutioned before tlioi'enre a iiuinl>er of otliors 
wliirh oocasionnlly attaek tea. Fotnes lucidus boon fouiul 
aitui’ki ng tea on Si>mc gabions. Another fungus, at present lui- 
iilentifi*nl, is fiaMpiently foniul on tleaJ tea roots. Its fnictilieation 
is borne at the collar ami consists of tufts of branching black 
straihls about a (piarter of au inch long, Tliis fungus <loes not 
appear to be parasitic under ordinary conditions. 
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